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SURFACE MACROPHYTOPLANKTON F THE PACIFIC OCEAN 
ALONG THF, EQUATOR 
Information about the composition and 
abundance of the phytoplankton of the 
equatorial Pacific Ocean is limited. The 
most important contribution is the study 
by Hasle (1959, 1 9 6 0 ~ ~  b )  of 23 bottle 
samples collected at three equatorial sta- 
tions in the central Pacific Ocean. Semina 
(1960) and Kozlova and Mukhina (1967) 
have published counts from some stations 
near the Equator. Taxonomic observations 
may be found in Pavillard’s (1935) and 
Rampi’s (1952) papers. Sediment analysis 
as performed by Kolbe (1954) and Mulchina 
(1966), if handled with caution, also 
gives pertinent indications about the over- 
lying plankton. 
During the trans-Pacific cruise ALIZE 
(November 1964 to March 1965) of the 
RV Coriolis of the Centre O.R.S.T.O.M. 
de Nouméa, along the Equator from the 
Galapagos Islands to the New Guinea 
region, the study of phytoplankton was 
approached from several angles: determi- 
nation of pigments, productivity mea- 
surements ( in situ 14C method), bottle 
samplings, and hauls of a Hardy indicator. 
This note considers the phytoplankton 
crops collected with the Hardy indicator. 
MATERIALS AND METHODS 
The cruise route and haul locations are 
shown in Fig. 1. From east to west, two 
series of 17 tows were made, respectively 
numbered 3 to 19 (24 November-10 De- 
cember 1964) and 23 to 29 (18 February- 
7 March 1965). 
The Hardy indicator used here con- 
forms closely with the model described by 
Glover (1953) as “small plankton indi- 
cator,” but the diving planes were taken 
off. Its main dimensions are: area of front 
aperture, 1.2 cm2; area of filtering disk, 
7.5 cm2 (holes, 2.7 cm2; threads, 4.8 cm2); 
mesh size, 80 p. 
For sampling, the indicator was towed 
with a 15-m rope from the stern of the ship 
sailing at 18.5 km/hr. Under these circum- 
stances, it works in the wake at 1 m deep; 
it is, however, assumed that the passing 
of the vessel and the propeller eddy make 
the water homogenous over a greater 
depth; therefore the catches are represent- 
ative of the superficial first meters as a 
whole, even in smooth seas. Organisms 
thus collected are called surface macro- 
phytoplankton. 
The hauls took place daily at 1830 hours 
(local time) and lasted 10 min. The sam- 
ples were preserved in a 4% neutralized 
formalin solution. Diatoms and dinoflagel- 
lates were identified (to genus or species) 
and counted under a microscope ïn a shal- 
low cell engraved with a cross-ruling which 
permits either a sample count of abundant 
taxa or a total count of less common taxa. 
According to Barnes ( 1951) , Glover 
(1953), and Glover and Pope (1956), the 
filtered volume of water is a function of 
the haul length and of the area of the 
front aperture (i.e., 0.36 m3 in this case). 
It is here assumed that the filtered volume 
is contained between this minimum value 
and a maximum value proportional to the 
effective filtering area (2.7 cm2) of the 
sampling grid (i.e., 0.81 cm3 in this case). 
The average value 0.5 m3 will be used as 
an order of magnitude. 
Although absolute measurements are il- 
lusive, the repetition of hauls under cir- 
cumstances as identical as possible permits 
comparison of catches. Comparison with 
previous works demands a great deal of 
caution since sampling techniques may 
drastically affect the results (Hasle 1959, 
1960~; Grau and Jacques 1964); Semina 
(1962) even mentions that she found al- 
most no species common to samples col- 
lected by nets and by Nansen bottles. 
Sampling with the Hardy indicator, 
which takes place over a rather long dis- 
tance, has the advantage over pinposint 
sampling of at least partially neutralizing 
the erratic effects of patchiness. 
RESULTS 
Surface equatorial waters of the Pacific 
Ocean are characterized by a consistent 
change with longitude in their physical and 
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FIG. 1. Location of surface phytoplankton hauls during the cruise ALIZE of the RV Coriolis (No- 
vember 19GPMarch 1965). 
chemical properties: an increase in tem- 
perature from east to west and a decrease 
in phosphate and nitrate content, as shown 
in Fig. 2 (drawn from the data of Rotschi 
et al. 1967). Following a less regular, 
but marked pattern, the amount of macro- 
phytoplankton decreases from the highest 
catches near the Galapagos Islands to 
practically nil by 160" E long (Fig. 3 ) .  
The series of samples east of 140" W long 
is much richer than the western series; 
however, the long gap (over two months) 
between the two series maltes the contrast 
less significant. 
Records of the most abundant genera 
and species are given in Table 1 in which 
taxa under 1% of the catch are only men- 
tioned as present. 
The highest densities observed near the 
Galapagos are due to a few dominant spe- 
cies: Rhizosolenia bergonii, Planktoniella 
sol, Pseudoeunotia doliohs and Coscino- 
discus sp. for diatoms; Ceratiuna anoricum 
and Ceratium fuma for dinoflagellates. The 
maximum richness in diatoms recorded at 
sta. 6 arises from an overwhelming domi- 
nance of R. bergonii. The secondary peak 
which appears in the peridinians at 130" 
W long is caused by C, furca and acces- 
sorily by Ceratium candelabrum. 
All species encountered are either cosmo- 
politan or warm-water species. Some taxa 
show a characteristic distribution which 
does not follow the general pattern: the 
genus Chaetoceros is relatively much more 
abundant in the western area than in the 
eastern; a few individuals of Chaetoceros 
pacificus Semina 1961 have been recorded 
at only stas. 4, 5, and 7; Ceratiuna buceros, 
which is unimportant as far  as sta. 23, west- 
ward becomes a considerable fraction of 
the catch (up to 26% at sta. 35); Ceratiunz 
teres does not appear before sta. 15; Cera- 
tiuin declinatum, almost absent in the first 
part of the cruise is continually present in 
the second; C. azoyicum, which is among 
the dominant species at the first two sta- 
tions, nearly disappears fartlier west; the 
first occurrence of the Histioneis-Parahisti- 
oneis group is observed at sta. 24. 
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FIG. 3. Number of diatoms and dinoflagellates per 0.5-m3 haul. 
TABLE 1. lumber (or occurrence, noted p )  of indic iuals o .-minunt taxa caught in a 0.5-ms haul 
Diatoms Dinoflagellates (Ceratium sp.) 
Sia. Coscino- R. P. H. cunei- Aster- Chae- C .  C. C .  C. C .  pen- C .  C. tricho- C .  can- C .  
No. discus bergonii doliolus P. sol formis omphalus toceros aaoricum fuma teres kofoidii buceros tagonum breve ceros delabium tripos c. 
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2,192 
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1,200 
2,384 
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Although the biomass falls off from east 
to west, the number of species collected 
at each station increases eastward. This 
tendency to tropicalization which charac- 
terizes both the hydrological features and 
the planktonic flora is confirmed by the 
fact that typical tropical species like 
Ceratium refbxuin and Climacodium fyau- 
enfeldiaizum have only been recorded at 
the last two stations, which are also the 
poorest. 
I t  is possible to some extent to compare 
these results with those of authors who 
used nets. Semina (1960), sampling with 
a No. 38 mesh net (Soviet standard), col- 
lected in the equatorial surface layer, at 
174" W long, about 2,000 organisms/m3, 
250 of which were P. SOL Assuming a haul 
filtering 0.5 m3 of water at the same longi- 
tude, I found 1,344 organisms/m3, includ- 
ing 628 cells of P. ,sol. At 140" W long, 
Kozlova and Mulchina (1967), using 
membrane filters or Lisitsyn's separator, 
counted 19,500 diatom cells/m3, while my 
catch was only 4,192. 
With regard to species distribution, kind 
and abundance of the flora, confirmation 
of previous results may be noted, with now 
and then some discrepancies. Mukhina 
(1966) quoted as dominant species in the 
sediment surface layer of the central 
Pacific (besides Coscinodiscus nodulifer, 
which is not sampled with the Hardy indi- 
cator because of its minute size of 40 p ) :  
Henzidiscus cuneiformis, R. hergonii, Nitz- 
sclzia marina, Asteromphalus imhricatus, 
Actinocyclus ellipticus, Coscinodiscus afri- 
canus, Triceratium cinnamomeum, P .  doli- 
olus, and P .  sol. If the origin of the sample 
is considered, this list reproduces rather 
faithfully the species found in the current 
investigation. Sediment samples studied by 
Kolbe (1954) are particularly rich in P. 
doliolus in the Galapagos area; similarly 
Pavillard (1935) mentioned this species as 
important in his samples from the same 
area, also with Coscinodiscus excentricus, 
Coscinodiscus radiatus, C. nodulifer, P. 
sol, Asteromphalus elegans, Asteromphalus 
he ptactis, R. bergonii, and H .  cuneiformis. 
According to Rampi ( 1952), dominant 
species in the central Pacific near the 
Equator are P. sol and R. bergonii, and 
also on occasion, Thahsiothrix longissiina 
and Chaetoceros peruvianus. The locality 
and abundance of C. azoricum in the ex- 
treme eastern area of the ocean substanti- 
ate the observations on this species by 
Steemann Nielsen (1934) and Graliani and 
Bronikovslcy (1944). The scarcity of the 
plankton in the New Guinea area confirms 
the absence of diatoms in sediments in 
this region (Kolbe 1954). 
CONCLUSION 
In spite of the unrefined technicpe used, 
it has been possible to assemble some 
qualitative and quantitative information 
about the surface macrophytoplankton 
along the Equator throughout the whole 
Pacific Ocean. This study confirms tlie 
richness of die Galapagos Islands area at 
the start of the South Equatorial Current, 
which is a continuation of the highly pro- 
ductive waters of the Humboldt Current. 
From east to west, the environmental fea- 
tures become more and more tropical: nu- 
trient content decreases and temperature 
increases as the standing crop declines 
markedly. 
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